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The invention relates to a method of producing optically active or racemic 2- 
aminopropanol-(l), a valuable intermediate product in the production of some pharmaceutical ly 
significant compounds. L-(+)-2-aminopropanol-(l) is used, e.g., in the partial synthesis of the 
(+)-l-hydroxy-2-propyIamide of D-lysergic acid (ergobasin). DL- and D-(-)-2-aminopropanol-(l) 
are important as intermediate products in the synthesis of a number of different biologically 
active substances. 

The methods used to date in the preparation of this amino alcohol are not suitable for 
large-scale production either because they are tedious and laborious (e.g., the method starting 
with the ethyl ester of a-benzylaminopropionic acid according to A. Stoll et al., Helv. Chim. 
Acta 26, 929, 1943) or are associated with the risk of working safety (e.g., the reduction of 
alanine with lithium aluminum hydride according to O. Vogel and M. Pohma, Monatsch. Chem. 
83, 541, 1952). 

It is now possible to develop a novel suitable method for the production of optically 
active or racemic 2-aminopropanol-(l) according to the invention, which is based on the fact that 
the ethyl ester of optically active or racemic a-alanine or its salt with an acid, advantageously 
hydrochloride, is reduced with sodium borohydride, after which the resulting optically active or 
racemic 2-aminopropanol-(l) is distilled from the reaction mixture and isolated from the 
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distillate in the form of an addition salt with inorganic or organic acid, from which the base is 
liberated by the hydroxide or alcoholate of an alkali metal. 

The hydrochloride of the ethyl ester of DL-, L- or D-oc-alanine can be used as a suitable 
starting substance for reduction. The present reduction can be conducted either in water at a 
temperature of 0-5°C or in a medium of aqueous organic solvent, especially an alkanol with 1-3 
carbon atoms, advantageously in 50% aqueous ethanol, at the boiling temperature of the reaction 
mixture. L-(+)-2-aminopropanol-(l) is isolated from the distillate in the hydrogen oxalate form, 
DL- and D-(-)-2-aminopropanol-(l) in the hydrochloride form. 

In conducting the method according to the invention, it is necessary to use an excess 
(2-6 mol) of sodium borohydride. A suitable ratio is, for example, 3 mol of borohydride to 1 mol 
of a-alanine ethyl ester or 4 mol of borohydride to 1 mol of a-alanine ethyl ester hydrochloride. 
After the completion of reduction, the aminopropanol, as stated above, is advantageously 
isolated by distillation from the reaction mixture. The distillation can be conducted either under 
atmospheric pressure at a bath temperature of 100-230°C or better under reduced pressure, e.g., 
in a water pump vacuum, at a bath temperature of 40-150°C, in both cases with the use of a 
moderate flow of inert carrier gas, e.g., nitrogen, to facilitate distillation. 

Reduction takes place relatively slowly in anhydrous ethanol, and undesirable secondary 
reactions occur to a greater degree. In water alone, if one does not work at a low temperature (i.e., 
approximately 0°C), hydrolysis of the alanine ester to acid begins. 

Conventional methods of isolating the aminopropanol, e.g., extraction or salting out from 
the reaction mixture after reduction, are not suitable due to the unusually high solubility of said 
amino alcohol in water. Likewise, due to its time and labor consumption, it is not very suitable to 
isolate aminopropanol or its salts from the distillation residue of the acidified reaction mixture by 
extraction with an organic solvent, e.g., ethanol. 

This amino alcohol is advantageously isolated from the aqueous distillate, which besides 
used solvent contains the resulting 2-aminopropanol-(l) in the form of an addition salt with a 
strong acid, either inorganic such as hydrochloric, hydrobromic, sulfuric or phosphoric acid, or 
organic such as formic, acetic, oxalic, succinic, maleic, methanesulfonic acid, etc. In the obtained 
form of the addition salt with acid, the raw aminopropanol is also purified, e.g., by crystallization, 
thus to eliminate the small amount of undesired substances. For said method of purification of L- 
(+)-2-aminopropanol-(l), its hydrogen oxalate is particularly suitable, in the case of D-(-)- and 
DL-2-aminopropanol-(l), their hydrochlorides. 

The amino alcohol base can be liberated from the isolated addition salt of 2- 
aminopropanol-(l) with acid by a known method, e.g., the action of sodium or potassium 
hydroxide or sodium alcoholate. 
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It is possible with the method according to the invention to produce DL-, L-(+)- and 
D-(-)-2-aminopropanol-(l) in a very good yield. When optically active a-alanine ethyl ester is 
used as the starting substance, racemization does not occur during the reaction. 

The following examples of conducting the invention method explain it in more detail, but 
they do not limit its scope in any case. 

Examples 

1. A solution of 92.2 g (0.6 mol) of DL-a-alanine ethyl ester hydrochloride in 1200 mL 
of 50% aqueous ethanol is dripped into a solution of 91 g (2.4 mol) of sodium borohydride in 
1200 mL of 50% aqueous ethanol, while stirring at a temperature of 20-25°C. The mixture is 
heated for 4 h to boiling under a reflux condenser. Then the solvents are distilled from the 
reaction mixture in a moderate flow of nitrogen, together with the resulting aminopropanol, 
during which the bath temperature is gradually increased from 110°C to 230°C. After cooling, 
160 mL of water are added to the distillation residue in the distillation flask; this is again distilled 
off from the aminopropanol residue by the above method. This operation is repeated once more. 

The distillate, which contains aqueous ethanol and aminopropanol, is acidified with cone, 
hydrochloric acid to pH 2-3 (approximately 54 mL) and the solvents are evaporated off in water 
vacuum to dryness. The syrupy distillation residue is dried to a constant mass at 100°C in 
vacuum. 55.5 g (83%) raw DL-2-aminopropanol-(l) is obtained. After decomposition with the 
aid of a solution of 34 g of sodium ethylate in 700 mL of ethanol and after distillation in vacuum, 
this raw product yields 30.9 g (i.e., 68.5% relative to the starting DL-alanine ethyl ester) of pure 
DL-2-aminopropanol-(l) base with a b.p. of 76°C/2000 Pa, n 23 5 D = 1.4470. 

2. The reduction and distillation of the resulting amino alcohol are conducted by the same 
method as in Example 1, but using 154 g (1 mol) of L-a-alanine ethyl ester hydrochloride and 
152 g (4 mol) of sodium borohydride. 126 g (1 mol) bf oxalic acid monohydrate are added to the 
obtained solution of L-(+)-2-aminopropanol-(l) in aqueous ethanol and the solution is 
evaporated under reduced pressure to dryness. After crystallization from aqueous ethanol, the 
distillation residue (150 g) yields 125 g (75%) of hydrogen oxalate of L-(+)-2-aminopropanol-(l) 
with a m.p. of 150-15 1°C, /a/ 20 D = +13.7° (c = 2, water). 

By the decomposition of 120 g of hydrogen oxalate obtained with the equivalent of 
sodium methylate in methanol, 49 g (i.e., 67.5%, relative to the starting L-a-alanine ethyl ester) 
of L-(+)-2-amino-propanol-(l) are obtained with a b.p. of 72-73°/1867 Pa, n 20 D = 1.4495, /a/ 20 D 
= +16.74° (without dilution). 

3. The reduction and distillation of the resulting amino alcohol are conducted by the same 
method as in Example 1, but with the use of 1 mol of L-a-alanine ethyl ester and 3 mol of 
sodium borohydride. Subsequent processing is done as in Example 2 with analogous results. 
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Claims 

1. Method of producing optically active or racemic 2-aminopropanol-(l), characterized in 
that the ethyl ester of optically active or racemic a-alanine or its salt with acid, advantageously 
hydrochloride, is reduced with sodium borohydride, then the resulting optically active or racemic 
2-aminopropanol-(l) is distilled from the reaction mixture and isolated from the distillate in the 
form of an addition salt with an inorganic or organic acid, from which the base is liberated by the 
action of the hydroxide or alcoholate of an alkali metal. 

2. Method according to Claim 1, characterized in that the reduction is conducted in water 
at a temperature of 0-5°C. 

3. Method according to Claim 1, characterized in that the reduction is conducted in a 
medium of aqueous organic solvent, especially an alkanol with 1-3 carbon atoms, 
advantageously in 50% aqueous ethanol, at the boiling point of the reaction mixture. 

4. Method according to Claim 1, characterized in that L~(+)-2-aminopropanol-(l) is 
isolated from the distillate in the hydrogen oxalate form. 

5. Method according to Claim 1, characterized in that DL- and D(-)-2-aminopropanol-(l) 
are isolated from the distillate in the hydrochloride form. 
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(54) Zpdsob vfroby opticky aktiviiflio nebo racemick6ho 2.aminopropanolu.(l) 



Vyndlez se tykd zpusobu vyroby opticky aktivni- 
ho nebo racemickeho 2-arninopropanolu-(l), cen- 
ndho meziproduktu pH vJrobS nekterfch farma- 
ceuticky vyznamn^ch sloucenin. L-(+ )-2-arnino- 
propanol-(l) se pouzfva napf . pri parcialni synt6ze 
(+)-l-hydroxy-2-propylaniidu kyseliny D-lyser- 
gov6 (ergobasinu), DL- a D-(-)-2-aminopropanol- 
-(1) maji vyznam jako meziprodukty synt6zy fady 
riiznych biologicky aktivnich tttek. 

Dosavadnf zpusqby pffpravy tohoto aminoalko- 
holu nejsou vhodn6 pro vyrobu ve velkdm mefitku 
bud proto, ie jsou zdlouhave a pracn6 (napf. 
zpusob vychazejfci z ethylesteru kyseliny a-benzyl- 
aminopropionovd die A. Stolla se sp., Helv. Chim. 
Acta 26, 929, 1943) nebo jsou spojeny s rizikem 
v bezpecnosti prace (napf. redukce alaninu hydri- 
dem hthnohlinitfm die O. Vogela a M: Pohma, 
Monatsch. Chem. 83, 541, 1952). 

NynC se podafilo vypracovat novy vyhodny 
zpusob vyroby opticky aktivmho nebo racemicke- 
ho 2-aminopropanolu-(l) podle vyn&ezu, jehoz 
podstata spoflvd v torn, ie se ethylester opticky 
aktivniho nebo racemickeho a-alaninu nebo jeho 
sul s kyselinou, s vyhodou hydrochlorid, redukuje 
borohydridem sodn^m, na5ei se vznikly opticky 
aktivnf nebo racemicktf 2-aminopropanol-(l) z re- 
akcnf smesi vydestiluje a z destilaui izoluje ve 
forme* adicnf soli s anorganickou nebo organickou 



kyselinou, ze kter6 se pusoberuro hydroxidu nebo 
alkoholatu alkalickeho kovu uvolni baze. 

Jako vhodn6 vychozi ldtky pro redukci Ize 
pouzivat hydrochloridu ethylesteru DL-, L- nebo 
D-a-alaninu. Vlastni redukce se muze provddet 
bud ve vode pfi teplote 0 az 5 °C nebo v prostf edi 
vodneho organick6ho rozpouStedla, zejm6na alka- 
nolu s 1 a2 3 atomy uhliku, s vyhodou v 50%nlm 
vodn6m ethanolu, pri teplote' varu reakcni sm^si. 
Z destMtu se L-(+)-2-aminopropanol-(l) izoluje 
nejlepe ve forme hydrogenoxaldtu, DL-aD-(-)-2- 
airrinopropanol-(l) ve forme hydrochloridu, 

Pfi provedenf zpusobu podle vynalezu je nutno 
pouzivat pfebytku (2-6 mol) borohydridu sodnd- 
ho. Vyhodny pom6r je riapf . 3 mol borohydrodu na 
1 mol ethylesteru a-alaninu nebo 4 mol borohydri- 
du na 1 mol nydrochloridu ethylesteru a-alaninu. 
Po skonceni redukce se aminopropanol, jak je vyse 
uvedeno, vyhodnS izoluje vydestilovanim z reakCni 
smSsi. Destilaci Ize provost bud za atmosf6rick6ho 
tlaku pfi teplotfi lazn6 100 az 230 °C nebo lepe za 
snizeneho tlaku, napf. ve vakuu vodni v^vevy, ph 
teplote laznS 40-150 °C, vobouph'padechzauziti 
mfrneho proudu inertnlho nosneho plynu, napf. 
dusflcu, k usnadneni destilace. 

V bezvodem ethanolu probflri redukce relativne 
pomalu a ve v$t§i mffe se uplatftuji nezddouci 
vedlejgi reakce. V samotne vode, pokud se nepra- 
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j cuje pfi nfzke teplotg (tj kolem 0°C) nastav* 
| hydrolyza esteru alaninu na kyselinu. 
! Bezne zpnsoby izolace aminopropanolu, napf. 
! vytf epdnf nebo vysoleni z reakcnl smesi poredukci, 
nejsou vhodn6 vzhledem k mimofddnS vysoke 
rozpustnosti zmmeneho aminoalkoholu ve vode\ 
i Stejnfc tak, pro svoji casovou a manipula&if naroc- 
jnost, je mdlo vhodnd izolace aminopropanolu, 
i resp. jeho soli z odparku okyselene reakcnl smSsi 
iextrakd organick^m rozpouStfidlem, nap?, etha- 
jnolem. 

Z vodndho destitetu, kter^ mimo poufitd 
: rozpouStedla obsahuje vznikly 2-aminopropanol- 
| (1), se tento aminoalkohol izoluje vyhodne ve 
formS adicni soli se silnou kyselinou bud anorga- 
I nickou, jako je kyselina chlorovodikovd, bromovo- 
i dfkova\ sfrovd nebo fosforecnd, nebo organickou, 
jako je kyselina mravencf, octova, &tevelova\ janta- 
rova, maleinovl, methansulf onovd apod. Ve formg 
i ziskane adicnf sob* s kyselinou se da* surovy amino- 
j propanol rovnSi pfecistit, napf. krystalizacf, a tak 
| zbavit maleho mnozstvi balastnfch latek. Pro uve- 
, den^ zpusob fciStem L-(+)-2-aminopropanolu-(l) 
je zvldSf vhodny jeho hydrogenoxaldt, v pfipadS 
D-(-)- a DL-2-aminopropanolu-(l) pak jejich 
' hydrochloridy. 

Z izolovan6 adicni soli 2-aminopropanolu-(l) 
s kyselinou lze bazi aminoalkoholu uvolnit znd- 
! mym zpusobem, napf. pusobenim hydroxidu sod- 
n6ho nebo draselneho nebo alkohol&tu sodneho. 

Zpusobem podle vynalezu se di vyrobit DL-, 
L-(4*)- a D-(-)-2-aminopropanol-(l) ve velmi: 
dobrem vytSiku. Pfi pouiiti opticky aktivnflio ; 
ethylesteru cc-alaninu jako v^chozf Wtky nedochazf I 
behem reakce k racemizaci. 

Nize uvedene pffklady provedeni zpusob podle 
vynalezu blize objasnujl, v iddnera pffpadg v3ak 
jeho rozsah neomczujf. 

Pffklady 

1. K roztoku 91 g (2,4 mol) borohydridu sodne- 
ho v 1200 ml 50%nfho vodndho ethanolu se za \ 
michan{, pfi teplotS 20 ai 25 °C, pfikape roztok 
92,2 g (0,6 mol) hydrochloridu ethylesteru DL-a- 
-alaninu v 1200 ml 50%nflio vodneho ethanolu | 
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| a smes se zahfivd 4 hodiny k varu pod zpfitnyn? 
jchladicem. Potom se z reakcnl smisi v mfmem; 
proudu dusfku oddestiluji rozpouStddla spolu se 
vzniklym aminopropanolem, pficemi se teplota 
lazne postupng zvysuje ze 110 °C ai na 230 °C. Po 
vychladnuti se k odparku v destilacnf bance pfida; 
160 ml vody, kter£ se opet se zbytky aminopropa-: 
nolu oddestiluje v^Se zminen^m zpusobem. Tato 
operace se opakuje je§t6 jednou. ) 
; Destilat, ob&ahujicf vodn^ ethanol a aminopro- 
Ipanol, se okyself konc. kyselinou solnou na pH 
1 2-3 (asi 54 ml) a rozpouSt^edla se odpaK ve vakuu 
! vodnf vyvSvy k suchu. Sirupovit^ odparek se ususi 
| do konstantni hmotnosti pfi 100 °C ve vakuu.l 
iZlski se 55,5 g (83 %) suroveho hydrochloride 
; DL-2-aminopropanolu-(l). Tento surov^ prpdukt 
poskytne po rozkladu pomocf ^oztoku 34 g ethyld-J 
. tu sodn6ho v 700 ml ethanolu a po pf edestilovanf; 
Ive vakuu 30,9 g (tj. 68,5 %, vztazeno na vychpzi 
|ethylester DL-alaninu) ciste baze DL-2-amino- 
jpropanolu-(l) s t. v. 76 °C/2000 Pa, n 23 # 
;= 1,4470. 3 
| 2. Stejnym zpusobem jako v pKkladu 1, ale^ 
| s pouiitim 154 g (1 mol) hydrochloridu ethylesteru! 
• L-ct-alaninu a 152 g (4 mol) borohydridu sodn^ho,; 
: se provede redukce a vydestiloydnf vznikleho 
I aminoalkoholu. K zi'skan^mu roztoku L-(+)-2- j 
aminopropanolu-(l) ve vodndm ethanolu se pfidi; | 
i 126 g (1 mol) monohydrdtu kyseliny S<aveloy6 | 
i a roztok se odpan za snizen^ho tlaku k suchu^ 1 
i Odparek (150 g) poskytne po prekrystalovanl j 
! z vodneho ethanolu 125 g (75 %) hydrogenoxaldtu; | 
L-(+)-2-arninopropanolu-(l) s 1. 1. 150-151 °cj! 
lal^ = +13,7° (c = 2, voda). 

Rozkladem 120 g zfskaneho hydrogenoxalitui 
ekvivalentem methytetu sodn^ho v methanolu se' 
zfsk* 49 g (tj. 67,5 %, vztazeno na v^chozi 
: ethylester L-a-alaninu) L- ( + )-2-aminopropano- 
lu-(l) s b. v. 72-^73 °C/1867 Pa, n 2 £ = 1,4495,' 
/a/^ = +16,74° (bez fedSm'). 
j 3. Stejnym zpusobem jako v pfflcladu 1, ale 
s pouiitim 1 mol ethylesteru L-a-alaninu a 3 mol 
borohydridu sodneho, se provede redukce a vydes- 
tilovdni vznikl6ho aminoalkoholu. Dal5i zpracovd- 
ni jako v pHkladu 2 s obdobn^mi v^sledky. 
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1. Zpusob vyroby opticky aktivnflio nebo race- , 
mickdho 2-aminopropanolu-(l), vyznacujfd se 
tim, ze se ethylester opticky aktivhiho nebo race- 
mick6ho a-alaninu nebo jeho sul s kyselinou, 
s vyhodou hydrochiorid, rediikuje borohydridem 
sodn^m, nacei se vznikl^ opticky aktivnf nebo 
racemicky 2-aminbpropanol-(l) z reakcnf smesi 
vydestiluje a z destildtu izoluje ve form6 adicnf soli 
s anorganickou nebo organickou kyselinou, ze 
kter£ se pusobenun hydroxidu nebo alkohotetu 
alkalickeho kovu uvolnf baze. 

2. Zpusob podle bodu 1 , vyznacujici se tim, ze se 
redukce provddl ve vode pfi teplotS 0 ai 5 °C. 



3. Zpusobpodiebodul,vyzna6ijfdset£m,iese! 
f redukce provddi v prostf edf vodneho organickdho j 

rozpouStgdla, zejmena alkanolu s 1 ai 3 atomy 1 
! uhliku, a vyhodou v 50%n£m vodn^m ethanolu, pfi j 

teplote varu reakcnf smesi. 

4. Zpusob podle bodu l,vyznacujicfse tim, iese j 
L-(+)-2-aminopropanol : (l) izoluje z destil&u ve 

. formfi hydrogenoxaMtu. 

5. Zpusob podle bodu l,vyzna£ujfc(setfm,zese 
DL- a D(-)-2-aminopropanol-(l) izoluje z destiid-i 
tu ve formS hydrochloridu. 



